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ABSTRACT

Nonpoint source pollution of groundwater and subsurface water from irrigated agriculture is
a megjor concern in many areas. In this study we aimed to investigate the effect of the water
applied by irrigation in agricultural area on the transport of nitrogen and phosphorus
originated from fertilizers applied to the surface of soil in agricultural activitis. We first
conducted investigation on the resdual concentrations of soil N and P in a selected
agricultural area. And simulating the target area by column studies in the laboratory leaching
extent of various components from the composite and urea fertilizers applied on the soil
surface during irrigation was studied. Infiltration of water enhanced the leaching of nitrogen
and phosphorus in both the rice paddy field soil and the patch soil. The downward N and P
transport with infiltrating water was more pronounced in the patch soil column and the
increased residual concentrations of N and P in the lower sections in the patch soil column

was found with time.
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Pic 1. Experimental Apparatus
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Table 1. Soil properties of the rice paddy field

Q [ _E_ Ou
45 | 22i% |sol | 20 | so SYLBEE(%)
(em) |[&2(%)| pH 1n(;8q (g/cm®) | sand | siit | clay soil
g)
0-6 4.5 6.0 27.8 2.61 76 21 3 Loamy sand

6-16 4.7 6.4 29.0 2.64 77 20 3 Loamy sand

16 - 26 5.1 6.5 | 347 2.64 77 20 3 Loamy sand

Table 2. Soil properties of the patch

Pic 65 Sampling of ns | 2o |soi| CEC | sg EFSART(%)
field soils (cm) | &2(%)]| pH /(ré%%) (g/cm?) | sand | silt | clay soil
0-6 5.5 591 31.8 2.50 83 15 2 Loamy sand
6-11 4.8 6.2 | 28.9 2.61 83 15 2 Loamy sand
11 -16 4.6 6.1 28.3 2.68 83 15 2 Loamy sand

=3 @o] B¢ BF Joamy sandol] | Z3E soil textureE YERH T Q.24 bulk density® 7
e = E¥o] 154 g/em®, W] A$E 137g/cm3% UERo] =o] W] 7 g0 nde Ef
GRAGE o & AR UeHY pHE F EY EF 60 £29 FA4dA4 FHAHE JeEHA

om EY HFL 250~268(g/cm)E HEA i%k HE @3 fArst o 2% CEC o #
718 FFE =ESC] ZHold we w2 #g Ued wdd 2y Aee RolA= BAFES e

o
Wl FaHA golMzs 2 ol & HolA sttt =3 & EF9 £7] N#} P ¥ &
A% A3, =9 Z$ T-PE 619~1,178mg/kg, NOs -N 0.93~4.88mg/kg, LELFS T-P 1,694~
1,713mg/kg, NO3 -N 2.10~53lmg/kg2. 2 =EYRT EJHFE 28 HE o] A& TE
FollM EFW TF N3 P vE7F A4 debde ¢ & AN

2 i, REFoIA9] N3t PO $954
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Fig 2. Leaching test of composite Fig 3. Leaching test of composite
fertilizer applied soil (the paddy field) fertilizer applied soil (the patch)
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Fig 4. Leaching test of urea fertilizer
applied soil (the paddy field)

e dN¥
>
1o
A

ATE TEF THIIE/MLAES dFHRAR FYPstH oY oo FALE =L

FnEd

1. Amiel. A.J.M. Nameri, and M. Magaritz. "Influence of intensive cultivation and
irrigation on exchangeable cations and soil properties : A <case study in Jordan
Valley, Israel”, Soil Sci., 142, pp223~228(1986)

2. Misra, U. K., W. J. Upchurch, and C. E. Marshall. "Lysimetric and chemical
investigation of pedological changes : part 4. Mineral equilibria in relation to
potassium and magnesium-enriched environment in the profile”, Soil Sci., 122, pp25~
35(1976)

3. Summer, M. E., H. Shahandeh, J. Bouton, and J. Hammel. "Amelioration of an acid
soil profile through deep liming and surface application of gypsum”, Soil Sci. Soc.
Am. ]., 50, ppl254~1258(1986)

4. Krupp, H. K., J. W. Biggar., and D. R. Nijelsen. "Relative flow rates of salt and water
in soils”, Soil Sci. Soc. Am. Proc, 36, pp412~417(1972)

5. Bergstrom, L. 1987. "Nitrate leaching and drainage from annual and perennial crops in
tile drained plots and lysimeters”, J. E nviron. Qual., 16, ppll~18(1987)



